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product production at Cidra are presented in Confidential Atrachment 2. Environmental
evaluations of the impacts from drug product production follow.

6.12.1 Waste Sweam Summary and Disposition

The waste stream summary and product description (per lot) expected to be produced at
Cidra are presented in Tables 12 and 13 in Confidentisl Attachment 2.

Effluent chemicals consist of an minimum estimated loss of 1.5 % of the input chemicals,
and a maximum estimated loss of 5%. Waste generated at the Cidra facility will be
disposed of using appropriate procedures (see Destination of Waste Stream in Confidential
Attachment 2, Table 12), such that release into th environment will not exceed Cidra

" permit levels (Appendix IIT).

6.1.2.2 Matenal Balance

Materia} balance information for the chemical inputs, process intermediates and effluents
was determined, thus accounting for al! materials and amounts used in or produced during
the drug product process. Waste outputs include leftover material resulting from
production, inspection operations (rejects are discarded), assay solutions, end floor and
equpment washings.

For the purpose of this evaluation, the production campaign is assumed to use all of the drug
substance, which is based on the projected fifth year of Albendazole Tablets production for

the United States. ‘

6.12.3 Controls Exercised on Wastes
6.1.2.3.1 Dryer Water Vapor

Dryer water vapor consists of water evaporated during drying processes. This stream is
filtered before venting to the environment and should contain no hydrocarbons or
particulates. The water collected is sent to the on-site wastewater treatment facility for

biotreatment.

Air emissions from the process fall under the State Rules and Regulations for Air Pollution
Control. The regulations are administered by the Environmenta! Quality Board of the
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Commonwealth of Puerto Rico. The facility is operating under the following permits: PFE-
21-0692-0772-1-0-10-0 (2/1/94) and PFE-21-1094-1272-1I-C (2/27/95).

6.1.2.3.2 Agqueous Wastes Disposed Of Through Biotreatment

The aqueous waste streams (production and floor and equipment washing) are sent to the
on-site wastewater treatment facility. The streams are first pumped through a series of sand
filters and an activated carbon adsorption system. The waste streams are then discharged
into an equalization holding tank for aeration. Sanitary waste bypasses sand and carbon
columms and goes directly to the equalization basin. The pH of the infiuent stream is
adjusted with sodium hydroxide or carbon dioxide prior to entering the activated sludge
system. The residence time of the effluent in the activated sludge basin is 24 hours, and the
average volume maintained is 80,000 galions. The treatment facility is dGesigned fora
85,000 gallon per day flow, with a safety factor of 127,000 gallons per day. The biotreated
waste stream then goes to a clarifier, where the sludge is allowed t 5 .e and separate from

the biotreated aqueous effluent as supernatant

The pH of the aqueous effluent (supernataht) is adjusted to 11.0 with hydrated lime and sent
10 a second clarifier, where solids are precipitated out of solution and removed by
flocculation. The clarifier's precipitated solids are sent to the aerobic digester for further
processing. The wastewater effluent is recarbonated and nentralized with carbon dioxide
prior to passing through & second series of sand and carbon filters. Filtered effuent is
collected in a filter effiuent sump. This filtered effluent then passes through a Reverse
Osmaosis (RO) module for total solids and organic removal. RO permeate is collected in a
100,000 gallon storage tank and RO reject is further treated in the Puerto Nuevo Regional
Wastewater Treatment Plant. The effluent from the RO is then chiorinated, aerated and
monitored for pH, temperature and dissolved oxygen before entering Quebrada Las
Quebradillas (Las Quebradilias Creek). Approximately 55,000 gallons per day of final
effluent is recycled to cooling and quench towers and 25,000 gallons per day of final effluent
is discharged into the Las Quebradilias Creek. Rainwater runoff from the grounds of the
Cidrx facility are also discharged to the same creek, which empties into the Turabo River
and flows into Carraizo Lake (the water source for the metropolitan area of San Juan).

‘The activated carbon (granular Calgen AC, 8 X & mesh) from the biotreatment facility is
replaced approximately every three months, and the spent carbon is returned to the
manufacturer for regeneration. Settled siudge from the first clarifier in the biotreatment
process is divided into two streams: sludge waste to an aerobic digester and sludge returned
to the system. Within the digester the sludge waste is concentrated by settling and decanting
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the water More water is then removed from the concentrated sludge slurry by means ofa
wedge filtration system and solar drying beds. The decanted water is recycled back to the

feed of the wastewater treamment system. Dried sludge removed from the beds is disposed
of at a municipal 1andfll afier testing using the Toxicity Characteristic Leaching Procedure

(TCLP).

For the purpose of this environmental assessment, the total guantity of drug product
components estimated to be emitted into the on-site biotreatment facility is 1.5% (minimum)
10 5% (maximum) of the total batch.

Final effluent levels from biotreatment facility were calculated using the following equation:
(A X 106 (mg/kg) /BYC =D

where: A= total quantity of component to waste per day (kg/day);
B = site effluent discharge rate (L/day);
C = removal efficiency;,
D = concentration of component in effluent (mg/L).

For developing the discharge level data, it is assumed that no volatilization or bioadsorption
of compounds occurs during treatment, and that biodegradation and filtration are: the only
removal mechanisms. Effected components and their calculated contributions to the
effluent, based on a maximum daily production, are presented in Table 14 in Confidential
Attachment 2. Review of the calculated concentrations of affected aqueous effluent
corisponents, and a comparison with their permitted effluent levels (Table 16 in Confidential
Attachment 2) resulted in the determination that the Cidra facility is expected to be in
compliance with their aqueous effluent permits.

Therefore, the contributions of the compounds used in the 200 mg tablet formulation of
albendazple 1o the total quantity of regulated components in the effluent are not expected 10
cause effluent concentrations to exceed the permit levels, since nearly complete removal of
the compounds by the wastewater treatment facility is expected The quality of the effluent
d'scharge meets Puerto Rico's water quality standards. The on-site treatment facility
operates under 2 Nationa! Pollutant Discharge Elimination System (NPDES) Permit. In
Prertw Rico, the NPDES Permit Program is administered by the Federal Environmental

Protectior: Agency.
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The facility is also regulated by the Puerto Rico Water Pollution Law, which is administered
by the Assistant Secretary of Health for Environmental Health and Consumer Protection.
Additicnal regulations include the Puerto Rico Harmful Spills Law, the Puerto Rico Public
Policy Environmental Act, and the Puerto Rico Water Quality Standards, each administered
by the Board of Environmental Quality. Permit limits for the on-site wastewater discharge
are stated in the NPDES permit. The discharge limits are presented in Appendix IIL

6.1.2.3.3 Solid Wastes

Solid wastes containing drug product (rejects, protective clothing, drums, fiters,
pharmaceutical processing collected dust) are disposed of off-site to Ogden Martin Systems
of Lake, Inc., Okahumpka, Flonda, US. There are no lirnits or restrictions placed on the
quantiﬁcs of materials that may be sent to the licensed disposal facilities.

6.1.2.4 Environmental Legislation

The following partial list of federal legislation may affect operation of the wastewater
treatment facility. "

Federal Water Pollution Control Act, as amended
Clean Water Act, as amended

Resource Conservation and Recovery Act

Safe Drinking Water Act

Toxic Substances Control Act

National Environmental Policy Act

6.1.2.5 Safety

The Cidra facility has adopted personnel safety procedures in all areas of plant activity,
including procedures and information on electrical hazards, tool use, fire hazards, chemical

handling and first aid.

'6.1.2.6 Certification of Compliance

SmithKline Beecham Pharmaceuticals Co., Cidra, Puerto Rico, will operate wathin its
permits during the production of Albendazole Tablets. A citation of and statement of
compliance with applicable emissions requirements is provided in Appendix IIl. A Matenal
Safety Data Sheet for albendazole is given in Appendix IV.
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6.2 Introduction from Use of Drug Product

Human pharmacokinetic studies (using radiolabeled albendazole) referenced herein indicate
that <1% of the total applied dose is excreted via urine as several albendazole metabolites,
whereas the compound(s) excreted via feces have not been identified. For the purposes of
this assessment, then, it is assumed that 100% of the applied albendazole dosage will be
excreted into the environment (primarily via feces) as unchanged albendazole. This scenario
may be taken as the “worst case”, since the more polar albendazole sulfoxade (and other
metabolites) have been identified in human bile (reference [6). in Confidential Attachment 4)
and in urine, indicating that the drug material excreted is most likely not just the parent drug

albendazole.

‘The fraction of albendazole that is absorbed into the bloodstream undergoes extensive first-
pass metabolism, as determined during pharmacokinetics studies in patients being treated
for hydatid disease, during which aibendazole was not detected in the plasma and thus

appeared to be metabolized extremely rapidly. Estimates of the Maximum Expected
Emitted Concentrations (MEEC) ‘and the Predicted Environmental Concentrations (PEC) of
atbendazole and albendazole sulfoxide from use of Albendazole Tabiets is given in
Confidential Attachment 3. Analyses of the fate and effects of albendazole (and its
metabolites) are presented in Item 7 and Item 8, respectively, of this assessment.

63 ucti m D1 f Dru

Albendazole drug product returned goods will be collected at the following site:

From this site, the materials will be shipped to the following licensed facilities for disposal
{¢.g., destruction by high temperature incineration).

SmithKline Beecham Pharmaceuticals
Bristol Industrial Park

Weaver Pike

Bristol, Tennessee 37620
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Documentation for the Bristol : disposal facilities is provided in Appendix L
Based on the controlled and highly efficient thermal destruction of unused albenrazole drug
substance and product, no material should be introduced into the environment from disposal.

. FATE OF EMITTED SUBSTANCES IN THE ENVIRONMENT

Results of environmenia! fate studies of albendazole and its metabolites are presented
below, These study summaries were obtained from an earlier comprehensive environmental
assessment by SmithKlire Beecham for the New Animal Drug Application for the use of
albendazole in cattle, entitled Environmental Assessment of 'Alberdazole: A Broad-
Spectrum Anthelmintic, dated March 7, 1989 [1). The Freedom of Informaton Act
summary of that assessment is thus used as a reference herein.

7.1 Metabolism

7.1.1 Pharmacokinetics in Animals

Albendazole has been used for about 30 years in the treatment of helminthiasis in animals,
and is now used around the world for veterinary applications. Metabolism studies using
several species have been performed. From: studies performed in cattie and sheep,
albendazole is rapidly metabolized via sulfur oxidation and/or carbarnate hydrolysis. The
primary albendazole metabolites deterted in cattle and sheep excreta were albendazole
sulfoxide, albeadazole sulfone, and albendazole Z-aminosutfone; several other minor
metabolites have also been identified. The excretion pattern for cattle is summarized below.

Percentage of Albendazole and Primary Metabolites Excreted by Cattle

Albendazole Albendszole Albendazole

Albendazole sulfone sulfoxide 2-aminosulfone Others Total
Unne 04 5.2 20.1 19.9 304 76.0
Feces 04 34 4.5 3l 12.6 24.0
Total 0.8 8.6 24.6 23.0 430 100
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7.1.2 Pharmacokinetics in Humans

Although now widely available in many countries for the treatment of intestinal helminthiasis
in man (reference[2), in Confidential Attachment 4), there is little data on the
pharmacokinetics and excretion of albendazole in humans. Available data on human
exccretion are limited to urine only. The primary metabolite identified in urine was
albendazole sulfoxide; the sulfone and 2-aminosulfone metabolites were present in lesser
quantities, and several other minor metabolites were in even lesse: quantities. In contrast to
the animal studies, total human urinary metabolites account for <1% cf the totaled applied

dose.

" Albendazole has been shown to be poorly absorbed upon oral dosing tn humans, probably
due to its very low aqueous solubility (0.2 ug/mL atpH 7.4, with phospiiate buffer)
(reference [3], in Confidential Attachment 4). Albendazole that is absorbed from the gut is
metabolized rapidly, with unchanged albendazole at concentrations below the d=tection limit
in plasma, urine and bile during one study (reference {2]. in Confidential Attachment 4).
Albendazole sulfoxide, the primary metabolite in humans and other species, is known to be

antheimintically active.

Metabolitss are largely eliminated from blood within 72 hours and the half-hfe for
albendazole sulfoxide in plasma has been determined to be 8.38 hours (reference (4], in
Confidential Attachment 4). Seven of nine animal metabolites have also been identitied in
human urine (reference [4], in Confidential Attachment 4), which suggests that the pattern of
metabolism is qualitatively similar to that determined for other animals. See Figure 1 for the
proposed metabolic pathway of albendazole in man. In Figure 1, Metabolite C is
albendazols sulfoxide, Metabolite A is albendazole sulfone, and Metabolite I is albendazole

2-aminosulfone, the three major urinary metabolites.
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In animals, met:bousmofalbmdamleou:wsrmi:ﬂyinﬂ\eliver.whidlisalsoﬁkelytobc
the site for metabolism in humans (reference [2], I Confidential Attachmeit 4).
Sulfoadda:imofalbmdmlenuy also occur in the intestines, s indicated by an in vitro
sulfoxidation study using rat ‘ntestinal microsomes (reference (5], in Confidential
Attachment 4). Albendazole suifoxide has also been found in bile (reference [6], in
Confidential Attachment 4) indicating biliary excretion as a contributing route of depletion of
albendazole sulfoxide from the human body.

72 Bhsicel Propertes

The following physical properties were detenmined for albendazole and the major
" metabolites {1]. Details are provided in the following sections.

Albendazole Albendazole Albendazole

Property Albendazole sulfone sulfoxide 2-aminosulfone
Aqueous Solubility 0.53 6.22 67.5 511
(mg/L,pHT)
K, 501 26 14 0.62
pK. ND 6.78 7.87 9.35
Soil Adsorption 27500 ND 2900 ND
(maxamurmn adsorption Ke)
UVnis (\mzx,om, pH7) 295 291 292 290
(e, M-1.cm-1) 1.11E4 1.10E4 2.36E4 1.22E4
ND = Not Determined
7.2.1 Aqueous Solubility

The aquenus solubilities of slbendazole and the major metabolites were determined in pH 5,
7, and 9 buffers. Data are summarized in the following table.
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Aqueous solubility of albendazole and selected metabolites (mg/L)

Chemical pHS.0 pH 7.0 pH 9.0
Albendazole 0.579 0.530 0.564
Albendazole sulfone 8.05 6.82 7.51
Albendazole sulfoxide 71.7 67.5 721
Albendazole 2-aminosulfone 1343 511 488

As shown in the table, albendazole metabolites are much more soluble in water than
albendazole itself. Oxidation of the sulfur atom causes the sulfoxide and sulfone metabolitss
10 be more polar than albendazole. In addition, ionization of the benzimidazole nitrogen
atom is expected to increase the aqueous solubility of the molecules at pH < pK,.

7.2.2 Octanol/Water Partition cient W

The K,w values for albendazole and the major metabolites are summarized in the follewing
table. 1

Chemical Kow log Kew % Solute in Water Phase
Albendazole - 501 270 0.2
Albendazole sulfone 26 141 3.6
Albendazole sulfoxide 14 1.15 6.5
Albendazole 2-aminosulfone 0.62 -2.08 60.8

As expected from the agueous solubility data, albendazole metabolites are more hydrophilic
than albendazole itself.

723 Volatility

No experiments were conducted to determine the volatility of albendazole or the major
metabolites. Both albendazole and the metabolites have the potential to hydiogen bond with
water. Based on the aqueous solubility and Kew data, the metabolites are hydroprilic. These
data strongly suggest that neither albendazole or the metabolites are prone to volatilization

from water.
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7.2.4 Soit Adsorption

The equilibrium distribution of albendazole and the sulfoxide metabolite was investigated
using three soils and 0.01 M CaCl; aqueous phase. As would be expected from the aqueous
solubility and octanol/water partidoning data, albendazole distributed more strongly to the
soils than did the sulfoxide metabolite. The effect was especially pronounced during
desorption experiments; desorption log Ke values for albendazole were all high, ranging
from 4.7 10 7.5. Results for albendazole and the sulfoxide metabolite are summarized

below.
_ Albendazale
Adsorption Desorption
log log log log
Sou Ke K« I/n K4 K 1/n __')EI_
TXSTLM 2.04 413 ‘ 1.21 5.44 7.27 2.86 $.0
ILSTLM 2.70 4. 44 0.770 3.02 476 0915 5.3
NYLM 215 389 0936 2.96 a70 133 65
Albendaxole Sulfoxide
Adsorption Desorption
log log | log g
Soil e 1/n K Ko 1/n pH
TXSTUM 0.08 2.18 (a) (a) (a) (2 8.0
LSTM 1.72 3.46 0.611 1.58 3.32 0376 5.3
NYLM 0.80 2.54 0.7711 0.81 2.56 0657 6.3

(2) Screening tests demonstrated that < 25% adsorbed, therefore advanced tests were nat

required.

The soil mobility classification scheme of Hamaker (7] ranks chemicals, based on Ko, 00
scale of | (irnmobile) to 5 (very mobile). Based on this scale and the experimental
adsorption Ko values shown above, albendazole is in mobility class 2 (moderately
immobile) and the sulfoxide metaboiite is in mobility class 4-5 (mobile to highly mobile).
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72.5 UVAvis Spectrum and Direct Sunlight Photolysis

Albendazole and all three priinary metabolites exhibit absorption maxima between 290 and
295 nm at pH 7, suggesting that all four compounds may be susceptible to direct photolysis
(see section 7.3.2).

7.3 Transformation and Depletion Mechanisms
7.3.1 Biodegradation

The binding, volatilization, and mineralization of *“C-albendazoie in feediot soil was
investigated [1] under both aerobic and aeroblc/anaerobxc conditions. Headspace gasses
were peniodically analyzed for volatile **C organics and "*CO,. Soil aliquots were extracted
with ethyl acetate and a pH S aqueous buffer solution.

Volatile organics accounted for <0.1 percent of the applied *C activity while '*CO;
accounted for <2 percent. The balance of ‘the C activity was accounted for ss follows:
organic soluble - 7 to 15 percent; aquecus soluble - 5 to 16 percent; bound to soil - 69 to 89
percent. The degree of soii binding increased with ime. The data indicate minimal
volatilization and mineralization of the compounds in the test system. The significant
amount of *C activity that was aqueous extractable suggests that 4C-albendazole may have
been metabolized by the soil microflora to more polar metabolites. Based on the soil
adsorption data, little or no “*C-albendazole would be expected to be aqueous extractable.

No experimental data are available conceming the biodegradation of albendazole in aquatic
systeras. However, literature data indicate ex'ensive oxidation of benzyl sulfides to the
comesponding sulfoxides and sulfones by the yeast, Aspergillus niger (14]. It is highly
probable that sulfoxidation of albendazole to sulfoxide and/or sulfone degradants by
activated sludge microflora will occur in wastewater treatment plants.

7.3.2 Digct Sunlight Photolysis

Direct suntight photolysis experiments were conducted on albendazole and the three primary
metabolites under autumn irradiance conditions (September 26 to October 8).
Photodegradation half-lives, calculated based on the experimental irradiance conditions and
24 hour days, are summarnzed below.

000030



ENVIRONMENTAL ASSESSMENT
Albendazole Tablets

Photodegradation Half-Lives (1), days)

Compound pHS pH7 pHY
Albendazole 0.525 0.516 0.704
Albendazole sulioxide 0.525 0.902 0.096
Albendazole sulfone 1.31 0.516 0.050
Albendazolz: 2-aminosulfone 412 1.60 1.44

Half-lives extrapolated from the experimental data for summer and winter irradiance
conditions were faster and slower than the experimental data shown above, respectively
(range of 0.106 to 1.65 days). These data indicate that albendazole and the three primary
. metabolites are susceptible to direct sunlight photolysis with half-lives on the order of

approximately one day.

74  Summary; Predicted Environmental Fate of Albendazole in the Environment

For the purposes of this assessmeqt, it is assumed that the primary route of introduction of
the drug substance into the environment is through wastewater treatment plants (WWTPs).
Metabolism data suggest that albendazole excreted in urine will consist primarily of the
sulfoxide, sulfone, and 2-aminosulfone metabolites. However, urinary metabolites account
for only ~1 % of the dose in humans. Given the poor bicavailability of albendazole, 2
significant proportion of the total albendazole dose will be excreted via feces, presumably as
unmetabolized albendazole. Available data lead to the following conclusions regarding the
fate of albendazole and its metabolites in WWTPs.

« Albendazole, having a low aqueous solubility and high Kew and K, values, will partition
significantly to activated sludge solids.

« Albendazole is likely to be biclogically oxidized to sulfoxide and/or sulfone degradants
by activated sludge microfiora but probably not minerz lized.

o Albendazole degradants are much less hydrophobic than albendazole and are expected

to adsorb to a lesser extent than albendazole.
e Adsorbed albendazole will leave the WWTP and enter the temrestrial environmental

compartment primarily in land-farmed waste activated sludge.
e Albendazole biodegradants will remain primarily in the aqueous phase and be released

10 receiving waters in WWTP effluent.
e Once released to a receiving water via WWTP effluent, albendazole degradants are

expected to be relatively mobile in the aquatic environment and be subject to

photodegradation.
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8. ENVIRONMENTAL EFFECTS OF RELEASED SUBSTANCES:

Results of environmental effects studies pertinent to the use of albendazole by humans are
presented below. These study summarics were obtained from an earlier comprehensive
environmental assessment by SmithKline Beecham for NADA 110-048, for the use of
albendazole in cattle, entitled Environmental Assessment of Albendazole: A Broad-
Spectrum Anthelmintic, dated March 7, 1989 1]. The Freedom of Information Act
summary of that assessment is thus used as a reference herein.  Additional information
presented below may be found in the Freedom of Information Summary - Albendazole
Suspension for Use in Cattle, NADA 110-048 (8].

81 Human and Mammalian Health Effects Summary
8.1.1 Acute Toxicity Studies
2.1.1.1 Oral Toxicity [9]

The oral LD, was between 1320 and 2400 mg/kg in rats, greater than 3000 mg/kg in muce,
greater than 10,000 mg/kg in hamsters, and greater than 500 mg/kg in rabbits,

8.1.1.2 nhalation Toxicity [9]
“The inhalation toxicity has not been determined.
$.1.1.3 Skin Erritation [9]

Albendazole is classified as a non-irmitant to rabbit skin. There was .0 evidence of skin
irmitation following direct application in rabbits.
8.1.14 Eye Imtation [9]

Albendazole is classified as a non-ire~.t o rabbit eyes. There was no evidence of irritation
following direct application in rabbits.

8.1.1.5 Sensitizaticn [9]

Albendazole is categorized as a non-sensitiser to guinea pig skin (Buehler Test). Allergic

reactions rarely occur in humans.
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3.1.2 Chronic Toxicity Studies
8.12.1 Teratogenicity {9]
Teratogenic effects (birth defects) or toxicity to developing offspring occurred in studies
with rats, rabbits, sheep and swine. These effects usually occurred at dose levels that also
produced maternal toxicity. Rat reproductive toxicity studies showed only mirimal effects

on male and female reproduction. No observed effect levels (NOEL) determuned during
teratogenicity studies are presented in the table in [tem 8.1.2.5 below.

8.1.2.2 Mutagenicity [9]

Alhendazole was not observed to be mutagenic in bacteria (Ames test) or animal cells (cell-
mediated Chinese hamster ovary test). :

8.123 Carcinogenicity [9]

Albendazole is not listed as & carcinogen by SB, IAR.C, NTP, or US OSHA. Lifetime
studies with mice and rats demonstrated no evidence of carcinogenicity.

8.1.24 Qther Effects (9]

No target organ effects are known to occur tn humans. Numerous subchronic and chronic
toxicity studies were conducted to demonstrate the safety of this material.

2125 Summary of Hyman Safety Studies

The following studies were performed and results obtained to determine the safety threshoid
of albendazole and any metabolites in animal tissues used for human food. Details of these
studies may be found in the Freedom of Information Summary - Albendazole Suspension
Jor Use in Cattle, NADA 110-048 [8].
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Study NOEL
Teratogenicity in mice 30 mg/kg/day
Teratogenicity n rats 5 mg/kg/duy
Teratogenicity in rabbits 5 mg/kg/day
‘Three generation reproduction in rats 150 ppm
Chronic/Carcinogenicity in rats 7.0 mg/kg/day
Chronic/Carcinogenicity in mice 25 mg/kg/day
Six month dog study 5 mg/kg/day
Peri/Postnatal reproduction in rats 20 mg/kg/day

8.2  Aquatic Toxicity Studies
8.2.1 Acute Aguatic Toxicities of Albendazole

8.2.1.1 Acute Toxicity to Daphnia magna [1)

Static acute toxicity tests of albendazole and its three major metabolites were performed
with Daphnia magna, following the FDA Environmental Assessment Technical Assistance

Document 4.08 Daphnia Acute Toxicity. Results of these studies are found in the table
below: albendazole itself showed the highest level of toxicity.

Daphnia Acute Toxicity
Compound ECs | NOEC*
Albendazole 24 ug/L 17 ug/L
Albendazole sulfoxide 30 mg/L 11 mg/L
Albendazole sulfone >14 mg/L** 6.1 mg/L
Albendazole 2-aminosulfone 110 mg/L S3mg/L

* MOEC is equivalent to zero immobilization relative to controls.
<+ Estimated, above albendazole sulfone water solubility of 6.82 t0 8.05 ppm.

8.2.1.2 Acute Toxicity to Fresh Water Fish [1]

The effects of a mixture of the three major bovine urinary metabolites of albendazole on
fresh water fish have also been investigated. These compounds are also the major unnary
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metabolites found in man. Static, acute exposures were performed with the cold water
rainbow trout, Salmo gairdneri, and warm water bluegill sunfish, Lepomis macrochirus.
From 96 hour exposures at metabolite concentrations combined to simulate the relanve
proportions found in cattle urine (45:45:10 for albendazole sulfcxide, albendazole suifone
and albendazole 2-aminosulfone, respectively), the LCso values and confidence Limits are
presented below. These values are considerably higher than those expected to be found in
the environment from the use of albendazole in cattle, and are alsc even higher than those
concentrations expected to be found in the environment from use of albendazole by humans
(see MEEC and PEC values in Confidential Attachment 3).

Freshwater Fish Acute Toxicity

Lts. Lower and Upper
Species ECg ™ 95% Confidence Limits
Rainbow treut (Salmo gairdneri} 86 ppm 53 and 110 ppm
Bluegill sunfish (Lepomis macrechirus) 222 ppm 201 and 250 ppm

8.2.1.3 Bioaccumulation in Bluegill Sunfish [1]

To assess the potential for albendazole and its metabolites to bicaccumulate, a
bioaccumulation study was performed with Bluegill Sunfish (Lepomis macrochirus) to
assess concentrations in edible and non-edible tissues [1]. Fish were added to water
containing a total concentration of 100 ppb of radiolabeled albendazole and its metabolites;
on day 44 they were transferred to a tank containing no radiclabeled material. Study results

are summarized in the following table.

Bluegill Sunfish Tissue Biozccumulation

Edible Tissue Neon-edible Tissue
Sampling Period (ppb) (ppb)
One week 90 1179
22 days 22 174
44 days 30 116
After transfer i3 29
From44to 76 days - <20 <40
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Radioactivity levels rapidly decreased after day 44, indicating that the radiolabeled
compounds were not persistent in the tissues.

83  Other Toxjcity Studies
83.1 Acute Terrestrial Toxicities of Albendazole
83.1.1 Acute Toxicity to Microorganisms

Several smdies to determine the inhibitory effects of albendazole, albenazole sulfoxide and
albendazole 2-aminosulfone (two of the three major metabolites of cattle and sheep) on
bacteria, fingi and algae have been performed to assess the possible impact of albendazole
ard its metabolites on their growth, the results of which are presented below [1}. The
minimum ichibitory effects were observed for 2 fungi species exposed to albendazole itself.
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Minimum Inhibitory Concentration of
Albendazole and Two Metabolites to Soil Microflora

Metabolites
Albendazole Albendazole
Species Albendazole Sulfoxide 2-aminosulfone
Bacteria (ug/disc)
Aerobacter levanicum NI NI NI
Arthrobacter globiformis NI NI NI
Bacillus subtilis NI NI NI
Pseudomonas fluorescens NI NI NI
. Streptomyces albus NI NI NI
Fungi (ug/disc) *°
Aspergillus niger 0.1 10 10
Chaetomium globosum i 10 NI
Penicillium chrysogenum 0.1 3 3
Trichoderma viridi NI NI NI
Algae (ppm) ™
Microcystis aeruginosa NI 50 50
Selenastrum capricornutum NI NI NI

3 NI = No Inhibition, at any of the doses tested.

b Bacterial and fungal species were tested at 30, 10, 3, 1, 0.3, and 0.1 ug/ filter paper discs,
which were placed on agar surfaces inoculated with the bacteria of fungi.

¢ Algae species were grown in liquid cultures containing 50, 10 or 1 ppm of the specified test
compound.

The potential toxicity of albendazcle to activated sludge microbes from a waste water treatment
plant and to Photobacterium (via Microbics Microtox  test) was also evaluated, at the
Corporate Environmental Research Laboratory of SmithKline Beecham. A summary of the
results of these tests are included in reference [10], in Confidential Attachment 4.

Albendazole, tested at a nominal concentration of 50% of water solubility (the water solubility
is reported to be 0.53 mg/L at pH 7), was not inhibitory to sludge mucroorganisms, as
determined by measurements of sludge respiration rates. Results of the test with
Photobacterium indicated that the production of light by the bactena was inhibited at the
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maximum test concentration of 45% of water so! - ility, and that a calculated albendazole
concentration of 68% (equivalent to 0.36 mg/L) would reduce light production of the
Photobaxgerium by 50%.

8.3.2 Chronic Terrestmal Toxicith
8321 Toxicity to Earthworms [8]

A 60 day toxicity study with earthworms was performed, using agricultural soils treated at
leveks of albendazole and its metabolites equivalent to those estimated to occur following the
incoparation of animal feedlot wastes and mixtures of the parent drug and metabolites.
Mixmmes were prepared in the proportions of metabolites expected following excretion from
treated animals. Results of this siudy indicated that albendazole and its metabolites had no
effeci an the reproductive capability of the earthworms at the environmentally expected

CONCEMrations.

84 Summary: Predicted Environmental Effects of Albendazole in the Environment

Calclaions to determine the Maximum Expected Emitted Concentrations (MEEC) and the
Predireed Environmental Concentrations (PEC) of albendazole and of albendazole sulfoxide
(a repmsentative human metabolite) from human use of albendazole is presented in
Confulential Attachment 3.

Based wpon the studies summarized above, which were performed for the Environmental
Assessment for use of albendazole in cattle {1), the use of sibendazole by humans for the
hydatd disease indication is also not expected to result in the release of albendazole or any
of its metabolites at concentrations that may be expected o produce adverse effects upon
Orgamisms or ecosystems in the environment (see Confidential Attachment 3). To evaluate
the warst-case potential ecological risk posed by introduction of albendazole into the
envircament, the MEEC and PEC values for albendazole may be compared to the lowest
no-chserved effect concentration (NOEC) obtained during ecotoxicology testing. For
albendazole, the lowest NOEC value was 1.7E-2 mg/L (0.017 mg/L), obtained dunng the
Dapleia magna 48-hour acute study. This NOEC value is greater than the terrestrial and
aquasie MEEC and PEC values for albendazole (see Confidential Attachment 3). Therefore,
introduction of albendazole parent compound into the environment at projected fifth: vear
production tevels should not result in adverse effects to aquatic or terrestriai biota
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Also, the main metabolites of albendazole have been found to be more scluble and less toxic
than the parent molecule [1], and all have been experimentally determined to have short
photolytic half-lives (see Item 7.3.2). Thus, albendazole and its metabolites entering the
environment are not expected to bioaccumulate or be persistent.

9. USE OF RESOURCES AND ENERGY

9.1 Use of Resources And Energy At Cucrnavaca

Of the total electricity, fuel and water used at the Cuemavaca facility on 8 ye~rly basts,
approximately 0.067% of each is estimated 10 be used per production batch of albendazole

* drug substance.
9.1.1 Effect Upon Endangered Species And Histonc Places

The production of albendazole substance and the disposal of associated wastes should have
no impact on threatened or endangered spe ‘es. Property listed in or eligible for listing in the
National Register of Historic Places will not be impacted by albendazole substance
producgon or waste disposal activities since the production is taking place outside of the
United States. '

9.2 Use of Resources and Energy to Produce Drug Product at Cidra

The Cidra facility for albendazole product manufacture is a 52 acre site located in an
agricultural/urban/industrial area on the central mountainous ridge of the island of Puerto

Rico.

For the production of Albendazole Tablets at the expected Sth year level of production, the
Cidra facility is estimated o use 0.14% of the electricity, fuel oil and water the facility

currently uses.
"92.1 Effect Upon Endangered Species And Historic Places
The production of albendazole product and the disposal of associated wastes should have no

effect on threatened or endangered species. Details on the environmental charactenistics of
the Cidra community are given in Appendix Il Property listed in or eligible for listing in
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the National Register of Historic Places will also not be impacted by albenda:role product
poduction or waste dispasal activities.

0. MITIGATION MEASURES

10.1 Mitigation At Cuemavaca

Poential adverse environmental impacts associatsd with the proposed action are minimized
2t the Cuernavaca facility by the following:

M-ysolvem waste streams are recovered either on or off site and recycled back to the
pencess, representing 38% of the total wastes (by weight) produced during albendazole
ssbstance production.

No air or water emissions are directly discharged. The aqueous waste is pre-treated in
nemtralization cistems before being discharged into the activated sludge wastewater plant
The volatile organic compounds present in the process air emissions are filtered and further
asheorbed by alkaline solutions. Dust airstreams from the process are directed to dust
£XIRCIors.

The site has a spill control plan that has been effective in the prevention of environmental
acadents.
162 Mitigation Measures at Cidra

M:ladwsemhmmmlhnpacﬁassodﬂedwiﬁﬁ:epmposedacﬁmmnﬁnimized
atthe Cidra facility by the foliowing:

The activated carbon from the biotreatment filters is returned to the manufacturer for
rpmeration approximately every three moaths.

)bmmu!;anstmuedimdydisdmged. All streams are directed to major
frestmenit units.

Airstreams from the process are small and directed to dust collectors, which minimize the
effecss of the emissions by at least 99.9%.
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13. CERTIFICATION:
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J R Hagan PE

Vice President & Dhrector
Corporate Enviromment & Safety
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—

{ 1. 1DENT L PTCATION oF THE SUBSTlﬂCIIPHIFARJSIGH
]

[

3ND OF TEE CGIPMIUIDIRMG

R s e =4

ENAMES /SYNONYMS :

(S~ (PROFPYLTHIO) -m-mmzona-n-bmmc ACID METHYL ESTER *

. » ANALGON * + MONIL * -

ALBENDAZOLIRM * ABZ © oXLF 62979 * SKE-62979 7 PROFTRIL * PROFTRIL
SHEEP * (s-(pnommm-m-nmmnmx.-:-n-}MC ACID
METHYLESTSR * 5- (PROPYLTHIO} -2 -BENZIMIDAZOLE .
( (PROPYLTHIO) -5 1H- BENZIMIDAZOLYL- 2) CARBAMATE DE METHYLE (FRENCH) *
{5~ (PROPYLTHIO) -lﬂ-BmImMOL-z-‘!ch\MC ACTD METHYL ESTER *
5- waopnmoa-z-ammoﬂmmm LE + SKP 62979 = ZENTAL °
€2979 (SK&F) * 62973 (SKF) = MET3 {STGMA-ALDRICH)

CHEMICAL PAMILY:
BENZIMIDAZOLE CARBAMATE ANTHELMINTIC

ELINCS NUMBER:
Not Assigned .

COMPANT :
SMTTHKLINE BEECHAM, CORPORATE ENVIRORMENT & SAFETY

g.S. OFFICE: g.K. OFFICE:

709 SWEDELAND RORD KRORFOLK HOOSE, DOWNSBROOK TRADING ESTATE
FKING OF PRUSSIA, PR, 19406 s EW WAY,

U.5.R. WEST SUSSEX, BN14 8NQ, ENCLAND

PHOWE RUMBERS:

++1-510-210-180‘1 ++44- (0} 903-822650

EMERGENCY AND AFTGR HOURS CONTRACT
++1-300-228-5635 (EXTERSION 157)

3 .ccmosmoﬂ IHPORMATION o INGREDIENTS

54965-21-8 100¥%

S:
Rone ideatif jed.

3. EAZARDS SDENTIFICATION i

PRIMARY ROUTES OF EXPOSTRE:
Avoid breathing Gust. eye contact. skin contact, ingestion.

SKIM COMTACT:"
1rritation and sliergic gkin reactiocad are not expected following direct coatact

with this material, based OO regultes of snimal studies. However, SkiD contact
ghould be awoided.

EYE CONRTACT:
Irritation following direct contact with this material is not expected. However,

eye contact should be avoided.

TION:
gffects of preathing Gust are not known. Avoid inhaling this material.

SIS e

=
DATE APPROVED: 01 May 92 DATE REVISED: 21 pecember 93 PRINTED: ©7 June 95
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IMGESTION:
Toxicity following ingestion can occur. Effects after over exposure are not
Jonown .

COKDITIONS AGGRAVATED BY EXIPQOSURE:
This material produced developmental toxicity in studies with animals. Over

exposure during pregmancy might have an adverse effect on developing offspring.

4. PIRST-AID MEASURES

SKIN CONTACT:
Remove contaminated clothing and remaining material by flushing with waterx.

Obtain medical assistance if immediate or delayed symptoms of skin reactiomn
develop.
NOTE TO PHYSICIAN:
Rare instances of idiosyncratic hypersensitivity have been reported in
humans following skin contact.
EYX CONTACT:
Flush eyes continuously with water for at least 15 minutes and obtain medical
asgistance.
NOTE TO PRYSICIAN:
None .
INHALATION:
Move exposed subject to fresh air. Seek medical assistance in case of known oOr
possible over exposure to this raterial or with rymptoms including chest pain,
difficulty breathing, loss of consciousness or other adverse effects which may
be delzyed. IF BREATHING HAS STOPPED, START BASIC LIFE SUFPORT AND SEEK

IMMEDIATE MEDICAL ASSISTANCE.

WOTE TO PHYSICIAN: .
For combustion products, refer to gection numbel 5.
IRGERITION:
In the event of swalluwing this material, seek immediate medical assistance.
NOTE TO PHYSICIAN:
This material is not a corrosive agent.
ANTIDOTES:
Nane known.

1}
.

5.FIRR-PIGHTING NEASURES _1

FIRE CONTROL:
roxic or corrosive gases are expected from fires involving this material.

Use water, carbon dioxide, foar. or dry chemiczsl extinguishers.

SPECTAL FIREFIGHTING PROCEDURES:
Toxic or corresive gases including oxides of carbon, nitrogen and sulfur
are expected in fires imvolving this material. Self contained breathing
apparatus and full protective eguipment are r:commended for
firefighters. Move containers from fire area if possible without
increased perscnal risk. Dike area if pousible to contain water for

later disposal.

—
| 6. ACCIDENTAL RELEASE MEASURES

—

SPILLS:
Instruct all perscanel not involved in clean up operaticns to keep
at a designated, safe distance. Wear protective clothing and equipment
congistent with the degree of hazard. Carefully scoop u» the spillage
and place in a suitable, properly labeled container for recovery or
disposal. Wash down spillage area with copious amounts of water. This
must only be undertaken in waste water can be directed to an on-site

DATE APPROVED: @1 May 92 DATE REVISED: 21 December 93 PRINTED: 07 June g5
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waste wiater treamm; system.
nscoarmmrmn PROCEDURES :
Moo decermined.

- EANDLING AND STORAGE i
-

EAMDLING:
This material has not bean cested for its dust explosicn pxopenies. However,

1ike most organic dusts, it is c:qsecud o explode when ignited as 2 dust cloud.
~d be taken to avoid dispersion &8 a dust cloud. Ensure that all items

Care shou.

of plant and equipment used for handling this saterial are banded and €
(grounded) . The presence of isclated conductors should be avoided. Use only with
adequate wvegtilacion. gaclosure is recommended to routinely control airborne

dust levels below publisned axposuxre 1imits.

Stare in & cool, 4ry place. Do nnt store above 40 to 45 degrees C
for longer ghan 6 months.

§. EXPOSURE couuonslvnsmb PROTECTION lI

EXPOSURE CONTROLS 2
KLAENDAZCLE :
smithXline peecham (PEL) :
6.3 MG/m3 (8 HR TWAR)
HYGIENE METHOD:
SB/1202 analytical method.
PERSOMAL PROTECTION:

RESPIRATORS:
1f dust if present, & 1sboracory fume hood, 1ocal exhaust ventilaction ©r

an appropriate regpixacor ghould be uged, The specific tyYP® used will be
determined DY aix crncentrations present. Follow local regulati

respirator use in the workplace.

WelT impervious gioves.

wash hands and aIws thoroughly after handling this maverial .

PROTECTIVE :
wWear lab coat of other protective clothing with long &leeves.

—
g. PHYSICAL AND CHEMYCAL PROFERTIES J
APPERRRANCE :
odoIless, off-white micyronised powder.
POINT:

Expected toO be greatisx than 55 degrees C.
AUTOIGNITION TEMP:

Mot derermined.
LOWER EXPLOSIVE LIMIT:

RHot ;pplica.ble for solids.
URPER EXPLOSTVE LIMIT:

Mot applicable for solids.

POINT:

208 to 210 degrees C.
BOLLING POINT:

Rot determined.

21 Decenber 93 PRINTED: 07 June -

e
DATE APFROVED: p1 May 92 DATE REVISED:
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VAPOUR DERSITY:

Not applicable.
VAPOOR PRESSURE:

Mot applicable.
EVAPORATION RATE:

Mot applicable.
VOLATILE COMPONENTS (%):

Bone expected.
VISCOSITY:

Fot applicable.
PH OF AQUEOUS SOLOTIORS:

Mot applicable.
RELATIVE DENSITY:

Rot determined.

Rot applicable.
PARTITION CORFFICIENT:
Rot decermined.
SOLUBILITY :
Soluble in dimethyl sulfoxide, strong acids and strong bases.
Insoluble in water.

OXYGEN BALANCE:
This material is considered to be of medium energy harzard potential based

on oxygen balance calculated as minus 178.
TRAIN FIRE TEST:
Since rhis material has not been train fire tested, it should be assumed
to support combustiom in bulk qQuantities.
DUST EXPLOSIVITY:
Classification: Fot determined.
Minisum explosive concentration (grams/cubic metre) : Not determined.
Minisum ignition temperature -' cloud (degrees C): Not determined.
Mipimm ignition temperature - layer (degrees C) ; Hot determined.
Minimum oxygen concentraticn (¥ v/v): Not determined.
Explosion characteristics:
Pmax (bar): Not dstermined.
dp/aT (bar/second) : Not determined.
Kst (bar metre/second): Not determined.
St class: Not determined.
DUST ELECTRICAL PROPERTIES:
Minimmn ignition energy (mjoules): Not determined.
Resigtivity at ambient humiditcy {chm mater): Mot dstermined.
Charge decay time at asbient humidity (seconds): Not determined.
Resistivity at low humidity (ohm metre): Fot datermined.
Charge decay time at low humidity (seconds): Kot determined.

1
10. STABILITY AND REACTIVITY |
—d
CONDITIONS TGO AVOID:
Avoid direct surlight and conditions that might generate heat.
INCOMPATIBILITY:
Not identified.
STABILITY:
This material is expected to be stable at room temperatures for up to
three years.
THERMAL STABILITY:
Capillaxy tube test: Not determined.
Differential scanning calorimetry: Not derermined.
Accelerating rate calorimeter: Kot deterxined.
DATE APPROVED: 01 May 92 DATE REVISED: 21 December 53 PRINTED: 07 June 35
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HAZARDOUS POLYMERIZATION:
Not identified.
HAZARDOODS DECORMPOSITION PRODUCTS:
None expected.
FIRE AND EXPLOSION HAZARDS:
Not expected.

11. TOXICOLOGICAL INFORMATION

CQRAL TOXICITY:
The oral LDS0 was between 1320 and 2400 mg/kg in rais, greater than 3000

og/kg in mice, greater than 10000 ®g/kg in hamsters and greater than 500
ng/kg in rabbits.

IRHALATION TOXICITY:
Nat determined.

SKIN IRRITATION:
This material wvas classified as a nom irritant to rabbit skin. There was

no evidence of skin irritation following direct applicacion in rabbits.
EYE IRRITATION:

This material was classified as a nom irritant to rabbit eyes. There was

no evidence of irritatien folllowing direct application in rabbits.
SENSITISRTION:

This macerial was categorised as a non-sensitiser to guinea pig skin

{Buehler Test). Allergic reactions rarely occur in humans.

MUTAGENICITY :
This material was not mutagenic in bacteria (Ames test) or animal cells

{cell-mediated Chinese hamster ovary test} .

CARCINOGENICITY :
This material is not listed as a carcinogen by SB, IRRC, NTP or US OSHA.
Lifetime studies with mice and rats demcnstrated no evidence of
carcinogenicity.

REPRODUCTIVE EFFECTS: *
Teratogenic effects (birth defects) or toxicity to developing offspring
occurred in studies with rats, rabbits, sheep and swine. These effects
usually occurred at dose levels that also produced maternal toxicity.
Rat reproductive toxicity studies showed only minimal effects on male

and female reproducticn.

OTHER EFFECTS:
No target corgan effects are known tO occur in humans. NHumerous

gubchronic and chronic toxicity studies were conducted to demonstrate
the safety of this material.

—

12. ECOLOGICAL INFORMATION

ACUTE AQUATIC EFFECTS:
Rot determined.
BIODEGRADATION:
Not determined.
ACTIVATED SLOUDGE RESPIRATION INHIBITION (OECD 209 PROTOCOL) :
Not determined.
SOIL ADSORPTION:
Not determined.
QTHER EFFECTS:
Not determined.

13. DISPOSAL CONSIDERATIONS

Collect for recycling or recavery, if possible. Dispose of material on site in

DATE APPROVED: 01 May 92 DATE REVISED: 21 December 93 PRINTED: 07 June 95
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a licensed chemical incineratox, if allowed by the incinerator license OY
permit. If oo on-gite incinerator ig available, dispose of paterial in a
licensed contract chemical incinerator.

r

ll 14. TRANSPORT INFORMATION
FOR AIR TRANSPORT {IATh ‘REQUIRBSBNTS} :
Proper Shipping Rame: KOT RESTRICTED
Technical Name {tor n.o.s., Dot otherwise specified): sot applicable
U!!IIdnn:.i.ﬂcl.uicn Number: Not applicable -
Class/Division: Not applicable

1
l
J— |

»Q (Reportable Quantity) : Mot spplicable
Emergency Response Guide Rumber: Hot applicable
FOR MARITIME TRANSPORT (1MDG REQUIREMENTS) :
Proper Shipping Rame: ROT RESTRICTED
fechnical Name {for n.0.8., pot otherwise specified) : Rot applicable
tmll:dmcif.icacion Rumber: Rot applicable
Class: Not applicable
Sub Riek: FNot applicable
packing group: Hot applicable
OG page pwber: Not applicable
MFAG mumber: Hot spplicable
EMS numper: Rot applicable
Marine Pollutant: Koy applicable
Emergency Response Guide Funbexr; RWot applicable
FOR OURITED STATES GROUND TRANSPORT (DOT REQOUI
Proper Shipping Name: NOT RESTRICTED
Technical Name {for n.o.s., oot otherwise specified) : Not applicable
Uw/Identification Humber: Not applicable
Clags/Division: Rot applicable’
sub Risk: Fot applicable
packing Group: ¥ot applicahle
RO {Reportable Quantity): Kot applicable
EmergencCy Response Guide Number: Rot applicable
FOR EUROPERN GROOND TRANSPORT (ADRIRID/ROAD/RAIL REWIREHBNTS) :
Not determined. Hazards accurding to ADR/KID requirementd not
identified.

15. REGULATORY INFORMATION

EUROPEAN UNIOR CLASSIFICATION ARD LABELLING REQUIREMENTS:

PIRE CI-ASSIFICATIO)'I

Kot classified as a gignificant fire hazard
HEEALTH cLl-SSIPiCl‘r‘Icﬂ

Baxmful

ENVIRONMENTAL CLASSIFICATION
(Leave blank}

RISK PHRASES:
posgible risk of harm to the upborn child. (R63)

Avoid exposure - cbtain special instructicn before use. 15513}

e e P

—

DATE APPROVED: 01 May 32 DATE REVISED: 21 December $3 PRINTED: 07 June 95
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Wear guitable protective clothing and gloves. (S36/37)

SYNBOL:
Saint Andrew's Cross. (Xn}

16. OTHER INFORMATION

HAZARD LABEL:
wews ROT CLASSIFIED AS A SIGNIFICANT FIRE HAZARD e

woew HARMFUL csew
eeew CAOTION - EXVIROMMENTAL HAZARD WOT FULLY IDERTIFIED wewe

- mssnmusxormmmmommm.

«s WEAR SUTTABLE PROTECTIVE CLOTHING AND GLOVES .

e+ AVOID EXPOSURE - OBTAIN SPECIAL INSTRUCTION BEFORE USE.
e+ TARGET ORGAN- NO SPECIFIC TARGVET ORGAN EFFECTS XNOWN.
e+ SYMBOL: SAINT ANDREW'S CROSS. (XN)

REFERENCES :
SB HAZARD DETESRMINATION

OTEER INFORMATION:
IF HMIS RATINGS ARE USED AT YOUR SITE, USE THE FOLLOWING:

HEALTE = 1 FIREa 1 REACTIVITY = 0

_________._—_—-_______-————-‘_—'__————-—————-—_—7_"—_—_—_:7
DATE APFROVED: 01 May 92

DAYE REVISED: 21 December 93 PRINTED: 07 June 95
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ENVIRONMENTAL ASSESSMENT
Albendazole Tablets

1. DATE: July 24, 1995
2 NAME OF APPLICANT: SmithKline Beecham Pharmaceuticals

3. ADDRESS: Four Falls Corporate Center
Route 23 and Woodmoant Avenue
P.O. Box 1510
King of Prussia, PA 19406

4. DESCRIPTION OF THE PROPOSED ACTION:
4.1 Desciption of the Requested Approval

SmithKline Beecham Pharmaceuticals is requesting approval for the manufacture,
marketing and distribution of Albendazole Tablets (NDA# 20-666) for the
treatment of hydatid disease in humans. Albendazole is a benzimidazole
carbamate that has broad spectrum anthelmintic activity, and is effective against
most nematodes and some cestodes. A 200 mg tablet has been commercially
available in Europe and other international markets for the reatment of intestinal
parasites since 1982 under the trade chtcl® Eskazolc®. a 400 mg dosage form,
became available in Europe in March 1992 for the treatment of Echinococcus
infection or hydatid disease. In June 1989, SB Animal Health’s albendazole
suspension (V.lbazen ) was approved in the U.S. to treat animal helmintic

infections.

Albendazole is intended to be marketed in the U.S. for human use in a 200 mg
strength tablet packaged in HPDE bottes.

42 Need for the Proposed Action

Albendazole is a synthetic benzimidazole carbamate substance which is effective
against parasitic diseases. Albendazole has been used in the treatment of hydatid
cyst discase, neurocysticercosis, and microsperidiosis. The manufacture of
albendazole tablets is significantly important in the weatment of hydatid disease.
Because of the wide spectrum of albendazole activity, the need of combination
therapy is minimized. The mode of action of albendazole, as an anthelmintic
substance, is presumed o be similar to other 2-amino substituted benzimidazole
anthelmintics which eliminate helminths via interfering with the polymerization of

microtubulin,

Amended page
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ENVIRONMENTAL ASSESSMENT
Albendazole Tablets

This Environmental Assessment reflects effluent discharges based on estimated fifth year
production of drug substance and product, as well as detailed information on the waste
treatment and disposal processes at SmithKline Beecham Pharmaceuticals faciliges in
Cucrmavaca (Mexico) for drug substance production, and Cidra (Puerto Rico) for drug
product production. It also includes references tc pertinent fate and effects data and
evaluations that are available to date for albendazoie.

The manufacture of albendazole drug substance and prouact will employ the same
environments and utilize existing plants that are also currently manufacturing other
pharmaceutical products.

43 Location where Drug Substance will be Produced

Albendazole, the drug substance in the product which is the subject of the proposed action,
is manufactured in five process stages at the siic below.

43.1 Cuemavaca, Mexico

t

SmithKline Beecham Quimica, S.A.de C.V.
Calle 37-Este 126, Civac

Jiutepec, Morelos

Mexico

Julian Laboratories occupies a 10 acre site in C.LV.A.C. (Ciudad Industrial del Valle de
Cuernavaca). C.LV.A.C. is a 240 acre industrial park comprised of approximately 100
industrial manufacturers and located in Cuernavaca, Mexico. Cuemavaca, at an elevation
of 1,540 meters, is a residential city located 70 Km southwest of Mexico City, the capital
of Mexico. Julian Laboratories is located 1 Km from the residential areas of Cuernavaca.

44 Location where Drug Product will be Produced
44.1 Cidra, Puerto Rico

Albendazole drug product (200 mg Tabiets) will be prepared at the following facility:

Amended page
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ENVIRONMENTAL ASSESSMENT
Albendazole Tablets

5.19 Impunties:

Five impurities have been identified in albendazole prepared by the current
route of synthesis. The structural formula and description of impurities from the
synthesis process arc presented in Item 4.A/Drug Substance of the Chemical,
Manufacturing, and Controls section of the Albengazole Tablets NDA.

The assay for albendazole is performed by 2 reversed phase HPLC analysis, or
by a dtrimetric method with 0.1 N perchloric acid. The HPLC analysis is run
isocratically at room temperaturc. The flow rate is 0.7 mL/min and the detector
wavelength is set at 254 nm. Under these coaditions the retention time of
albendazole is 12 minutes (the HPLC method is described in Item 3.A of the
Chemical, Manufactuering, and Controls section of the Albendazole Tablets

NDA).

The residual solvents are identified by gas chromatography. Impurities are
identified by TLC and/or HPLC. Identification of albendazole is carried out by

infra-red analysis and thin layer chromatography.
There are no impurities at Jevels > 1% found in the chernical substance.
6. INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT:
6.1 Introduction oduction le

The production of albendazole drug substance and drug product will utilize the same
facilities currently being used for the production of other pharmaceutical products. For
this assessment, engineering estimation are used to predict anticipated discharge levels;
however, the evaluations do ot reflect changes in treatment process operations of
technology that may be implemented before actual approval of the albendazole
application.

6.1.1 nce uction at Cuernavaca

Albendazole drug substance will be made in five process Stages (regarding the
cnvimm{emsl fate of the process compounds) at Cuernavaca, at the SmithKline Beecham
Pharmaceuticals' facility in Cuemavaca, Mexico. The chemicals and the guantities expected
to be used at Cuernavaca arc oresented in Tables 1,2Aand 2B in Confidential Atiachment 1.
The projected fifth year number of lots made per process slage is presented in Table 15in
Confidential Attachment 2. All data tables for the production of drug substance at
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Consult #15 (HFD-520)
AlBENZA (albendazole tablets) 200 mg

The LNC found no look alike/sound alike conflicts nor misleading aspedts
in the proprietary name however, the Commitiee is concerned that so much of the USAN
name appears in the trademark. The USAN Council discourages the occasional,
undesirable practice of incorporating in trademarks the syllables used in an established
nonproprietay name, or syllables recommended for USAN. Such trademarks may act as a
bar to the subsequent acioption of appropriate nonproprietary names for closely related
drugs The LNC was r.onsulted with the USAN Council and was advised there would be
no objection by the Council 10 this use of the USAN syllables.

The LNC has no reason to find the proposed proprictary name unacceptable.

(o[ 20/G fo . Chair

CDER Labeling and Norherclature Committee

L]
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REQUEST FOR TRADEMARK REVIEW

TO: lLabeling ard Nomenclature Committee 32
Attention: , Chair, (HFD-&80) MPN II

n v,

FROM: Division of _/Anlc Sfeetine. De Hpp- S5 2°
Attention: __ L) D "KATH cue Phone: £27- 2/24

DATE: 5/_//5 / /A

sun:tcr: ReqQuest for Assessment of a Trademark for a Proposed
ALBENZA A

Established name, including doaage formi Bllendazese
T <k -ry »}1

octher trademarks the same firm for companion products:
’Fz-mgl 52\ by\LC‘ff/-r\.w\/j wal_. P P

Proposed Trademark:

Indications for Use (may be a summary if proposed statement is
lengthy): .

[ <T nevd ﬁ( j;?iiﬁdﬁii %gagt ggggbéLé.gand

Initial comments from the subzitter: (concerns, observations,

.w.)l‘zmww%. a_WgPaDK .

NOTE: Meetings of the Committee are scheduled for the
4th Tuesday of the month. Please subnit this form
at least one week ahead of t.e meeting. Responses
will be as timaly as possible.

Rev Dec. 19%0
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SmithKhne Beecham

Pharmaceuticals
June 7, 1996

U e ” i o -

NDA 20-666
Albendazole Tablets

Mary Fanning, M.D., Ph.D., Director

Division of Anti-Iinfective Drug Products (HFD-520)
Center for Drug Evaluation and Research IV

Food and Drug Administration

9201 Corporate Boulevard

Rockville, Maryland 20850

Re: Response to FDA Request for information

Dear Doctor Fanning:

Wae are writing with regard to our pending New Drug Application for albendazole
(NDA 20-666), submitted December 8, 1995.

Reference is made to the facsimile received from the Food and Drug Administration
(FDA), dated June 5, 1996, wherein draft labeling was provided and additional
chemistry, manufacturing and controls information was requested as post-approval
Phase IV commitments.

At this time we wish to amend the application in response to the FDA's request for
information as described befow. For your convenience, the FDA requests precede our
responses and are presented in boid-faced type.

FDA Request 1:

The applicant Is requested to provide the following information as a phase v
commitment (post-approval):

Drug Substance:

1. Specification limits for impurities at or above 0.1% in the drug
substance.

2. The reviewer recommends that the current USP monograph, titrimetric
assay for albendazole be replaced by the more versatile and specific HPLC
method described in the NDA.

Gne Frankt Maza, V0 Uox 797G, Phisgeiphia, PA 19101 lelpnone (2151 /51 4000 Fax (2157 /57 3A00



Dr. Fanning

June 7, 1996
Page Two
DA Reque contin :
Drug Product:

1. The validated HPLC method is used for release and stability testing of
drug product. Pisase provide specification limits for degradation products
at or above J.1%.

SB Response:

SmithKiine Beechan Pharmaceuticals hereby commits: 1) to establishing specification
limits for impurities i or above 0.1% in the drug substance, 2) to revise the current
USP monograph by replacing the titrimetric assay with the HPLC method for
albendazole: and 3) to providing specification limits for the degradation products at or
above 0.1%.

Results from our fulfillment of commitments numbered 1 and 3 will be submitted in the
Annual Report for NDA 20-666 as it becomes available.

FDA Request 2:

A statement for which marketing applications for this product for the indication
of neurocysticercosis may have been rejected by any foreign regulatory authority.

SB Response:

There has been no rejection of a merketing application for this product for the indication
of neurocysticercosis in any country.

FDA Request 3:

A statement that the formutation for albendazole used in ali pharmacokinetic
studies and clinica) trials was manufactured at either France or China.



Dr. Fanning
June 7, 1996
Page Three

B onse:;

S8 hereby acknowledges that to the best of our knowledge the formulation used in the
pharmacokinetic studies and clinical trials used the same formulation manufactured at

our facilities in either France or China. We note one exception to this statement where
we believe that the material used in three clinical trials was a generic formulation of

albendazoie.

Relerence is made to our submission of April 16, 1996 wherein we iriformed the
Agency that any study condutted prior to 1890 may have used the formutation from
France. In addition, we previded comparative dissolution data to support the
equvalence of the clinical batches (both China and France) to the new commercial
formuiation {Cidra).

If there are any questions, or if additional information is needed while reviewing this
submission, please contact me at (215) 751-4455 (telephone) or (215) 751-4096 (FAX).

Sincerely

Qb M choer

Debra Hackett
Manager
U.S. Regulatory Affairs

Desk Copy. Ms. Pauline Fogarty (2)
transmitted via facsimile



